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(54) COMPOSITION FOR ORGANIC EL ELEMENT AND MANUFACTURE OF ORGANIC EL 
ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily perform 
patterning of high accuracy in a short time, without the 
generation of flight curves and the cloggings in forming a 
pattern by an inkjet method. 

SOLUTION: A composition for an organic EL element 
which includes a precursor of a conjugated organic 
polymer mainly forming the luminescent layers 106-108, 
and at least one kind of fluorescent coloring matter for 
changing the luminescent property of the luminescent 
layers 106-108, to be used in the pattern formation by 
an inkjet method equipped with at least one of the 
conditions that a contact angle to a material forming a 
nozzle face of an inkjet head 1 1 0, is 30-1 70° C, the 
viscosity is 1-20 cp, and the surface tension is 2-70 
dyne. As the precursor in the composition, for example, 
polyvinylene phenylene or a derivative thereof can be 
used. As the fluorescent coloring matter, for example, 
rhodamine B, distyrylbiphenyl, coumalin, tetraphenyl 
butadiene, quinacridone and the derivatives thereof can 
be used. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Organic [ which is used for the pattern formation by the ink-jet method characterized by providing the 
following ] The precursor of the conjugated-system macromolecule organic compound which mainly forms a luminous 
layer, at least 1 sort of fluorochrome ************ **** duties 

******************************************************************************* for 
changing the luminescence property of the aforementioned luminous layer -- ****************** ** ** **** **** 
** ** ** ****************** ** ******** team ********i **************** 

[Claim 2] The constituent for organic EL elements characterized by being the constituent for organic EL elements used 
for the pattern formation by the ink-jet method containing the precursor of the conjugated-system macromolecule 
organic compound which mainly forms a luminous layer, and at least one sort of fluorochromes for changing the 
luminescence property of the aforementioned luminous layer, and the viscosity of this constituent being lcp-20cp. 
[Claim 3] The constituent for organic EL elements characterized by being the constituent for organic EL elements used 
for the pattern formation by the ink-jet method containing the precursor of the conjugated-system macromolecule 
organic compound which mainly forms a luminous layer, and at least one sort of fluorochromes for changing the 
luminescence property of the aforementioned luminous layer, and the surface tension of the aforementioned constituent 
being 20 dynes - 70 dynes. 

[Claim 4] Organic [ which is used for the pattern formation by the ink-jet method characterized by providing the 
following ] The precursor of the conjugated-system macromolecule organic compound which mainly forms a luminous 
layer, at least 1 sort of fluorochrome **************** duties 

************************************************************************************************ 

for changing the luminescence property of the aforementioned luminous layer - ****************** ** ** **** 
****** **** ****** ** ****************** ** ******** team ********I **************** 

[Claim 5] Organic [ which is used for the pattern formation by the ink-jet method characterized by providing the 
following ] The precursor of the conjugated-system macromolecule organic compound which mainly forms a luminous 
layer. The luminescence property of the aforementioned luminous layer If few [ for making it change ] Fluorochrome 
************ **** d ut i es [ of one sort of** ] 

************************************************************************************************ 
****************** ** ** **** uncommon ** ** — ** **** right **** NO ** ** horizontal 
************************** ** ******** team ********i **************** 

[Claim 6] The constituent for organic EL elements characterized by being the constituent for organic EL elements used 
for the pattern formation by the ink-jet method containing the precursor of the conjugated-system macromolecule 
organic compound which mainly forms a luminous layer, and at least one sort of fluorochromes for changing the 
luminescence property of the aforementioned luminous layer, and for the viscosity of this constituent being lcp-20cp, 
and the surface tension of the aforementioned constituent being 20 dynes - 70 dynes. 

[Claim 7] Organic [ which is used for the pattern formation by the ink-jet method characterized by providing the 
following ] The precursor of the conjugated-system macromolecule organic compound which mainly forms a luminous 
layer. The luminescence property of the aforementioned luminous layer If few [ for making it change ] Fluorochrome 
************ **** duties [ of one sort of** ] 

************************************************************************************************ 
************************************************************************ — ** **** right **** NO ** 
** horizontal ************************** ** ******** team ********i **************** 
[Claim 8] The aforementioned luminescence property is a constituent for organic EL elements according to claim 1 to 
7 which is optical-absorption maximum-wave length. 
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[Claim 9] The aforementioned precursor is a constituent for organic EL elements according to claim 1 to 8 which is the 
precursor of a poly para-phenylene vinylene or its derivative. 

[Claim 10] The aforementioned fluorochrome is a constituent for organic EL elements according to claim 1 to 9 which 
is a rhodamine or a rhodamine derivative. 

[Claim 11] The aforementioned fluorochrome is the claim 1 which are a JISUCHIRI ruby phenyl and its derivative, or 
a constituent for organic EL elements given in 9. 

[Claim 12] The aforementioned fluorochrome is the claim 1 which is a coumarin or a coumarin derivative, or a 
constituent for organic EL elements given in 9. 

[Claim 13] The aforementioned fluorochrome is a constituent for organic EL elements according to claim 1 to 9 which 
is a tetrapod phenyl butadiene (TPB) or a tetrapod phenyl butadiene derivative. 

[Claim 14] The aforementioned fluorochrome is a constituent for organic EL elements according to claim 1 to 9 which 
is a Quinacridone or a Quinacridone derivative. 

[Claim 15] The constituent for organic EL elements according to claim 1 to 14 which exists after the aforementioned 
precursor and the aforementioned fluorochrome have been dissolved or distributed by the polar solvent. 
[Claim 16] The addition of the aforementioned fluorochrome is a constituent for organic EL elements according to 
claim 1 to 15 which is 0.5 - 10wt% to a part for the precursor solid of the aforementioned conjugated-system 
macromolecule organic compound. 

[Claim 17] The constituent for organic EL elements according to claim 1 to 16 with which the wetting agent is 
contained in the aforementioned constituent. 

[Claim 1 8] The manufacture method of the organic EL element characterized by having the process which the 
aforementioned constituent is made to blow off from a head with an ink-jet method, and forms a pattern, and the 
process which is made to macromolecule-ize the aforementioned precursor in the aforementioned constituent by heat- 
treatment, and forms a luminous layer using the aforementioned claim 1 or the constituent for organic EL elements of 
one composition of 17. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the constituent for EL elements, especially the 

constituent for organic EL elements. 

[0002] 

[Description of the Prior Art] The organic EL element has the composition which attached cathode and the anode plate 
in both sides of the solid-state thin film containing a fluorescence nature organic compound. If voltage is impressed to 
inter-electrode, an electron and an electron hole (hole) are poured into a thin film, and they move by the impressed 
electric field in the inside of a thin film, and recombine. An exciton (exciton) generates by the energy emitted on the 
occasion of this reunion, and in case this exciton returns to a ground state, the phenomenon which emits energy 
(fluorescence and phosphorescence) is called EL luminescence. 

[0003] The feature of this organic EL element is that about two 100 - 100000 cd/m field luminescence of high 
brightness is possible with a bird clapper in the low battery not more than 10V. Moreover, if an organic compound is 
used, it has the predominance it is inferior in the other-materials system that infinite possibility is in material selection. 
That is, luminescence of all the lights to blue shell red is attained by choosing the kind of fluorescent substance 
suitably. 

[0004] Here, a luminous layer bears a portion with important luminous efficiency of an element and stability. Doping 
m efficient fluorochrome to a luminous layer until now for the purpose of improvement in luminous efficiency and 
conversion of luminescence wavelength has been performed. 

[0005] The conventional organic EL element mainly uses low-molecular system material (host material), forms this in 
a thin film, and is taken as a laminating type organic thin film EL element. That to which a fluorochrome is added to 
the host material of low molecular weight, for example, such an organic thin film EL element adds fluorochromes, 
such as a perylene and a JISUCHIRI ruby phenyl, into host material, such as an aluminum quinolinol complex (Alq3) 
and a JISUCHIRI ruby phenyl, is mentioned. However, most forms a molecular crystal, and low-molecular material is 
very easily difficult to process it, and difficult handling. 

[0006] Moreover, although the vacuum deposition method is used in order to form such low-molecular system coloring 
matter in a thin film, in the case of a vacuum deposition method, it is homogeneous and it is difficult [ it ] to obtain a 
thin film without a defect. Furthermore, the formed thin film has a problem in respect of stability or intensity. That is, 
when the temperature up of the element is carried out, crystallization and condensation of an organic molecule arise, 
and the crystallized portion cannot contact an electrode but has the problem which produces a part for a non-light- 
emitting part (the so-called dark spot). Moreover, in order to require a long time for forming a several layers organic 
layer by the vacuum deposition method, it was what cannot be called manufacture method of an efficient element. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention can perform a film design and optimization of 
a luminescence property easily while being able to perform patterning with a high precision simple in a short time, and 
it is to offer the manufacture method of of the constituent for organic EL elements and an organic EL element excellent 
in the endurance of a thin film while adjustment of coloring efficiency is easy. 
[0008] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (18). 
[0009] (1) The constituent for organic EL elements characterized by to be the constituent for organic EL elements used 
for the pattern formation by the ink-jet method containing the precursor of the conjugated-system macromolecule 
organic compound which mainly forms a luminous layer, and at least one sort of fluorochromes for changing the 
luminescence property of the aforementioned luminous layer, and for the contact angle of the aforementioned 
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constituent to the material which constitutes the nozzle side of the nozzle which carries out the regurgitation of the 
aforementioned constituent prepared in the head for the aforementioned ink jets to be 30 degrees - 170 degrees. 
[0010] (2) The constituent for organic EL elements characterized by being the constituent for organic EL elements 
used for the pattern formation by the ink-jet method containing the precursor of the conjugated-system macromolecule t 
organic compound which mainly forms a luminous layer, and at least one sort of fluorochromes for changing the 
luminescence property of the aforementioned luminous layer, and the viscosity of this constituent being lcp-20cp. 
[001 1] (3) The constituent for organic EL elements characterized by being the constituent for organic EL elements 
used for the pattern formation by the ink-jet method containing the precursor of the conjugated-system macromolecule 
organic compound which mainly forms a luminous layer, and at least one sort of fluorochromes for changing the 
luminescence property of the aforementioned luminous layer, and the surface tension of the aforementioned constituent 
being 20 dynes - 70 dynes. 

[00 1 2] (4) The precursor of the conjugated-system macromolecule organic compound which mainly forms a luminous 
layer, It is the constituent for organic EL elements used for the pattern formation by the ink-jet method containing at 
least one sort of fluorochromes for changing the luminescence property of the aforementioned luminous layer. The 
constituent for organic EL elements characterized by for the contact angle of the aforementioned constituent to the 
material which constitutes the nozzle side of the nozzle which carries out the regurgitation of the aforementioned 
constituent prepared in the head for the aforementioned ink jets being 30 degrees - 170 degrees, and the viscosity of 
this constituent being 1 cp-20cp. 

[0013] (5) The precursor of the conjugated-system macromolecule organic compound which mainly forms a luminous 
layer, It is the constituent for organic EL elements used for the pattern formation by the ink-jet method containing at 
least one sort of fluorochromes for changing the luminescence property of the aforementioned luminous layer. The 
constituent for organic EL elements characterized by for the contact angle of the aforementioned constituent to the 
material which constitutes the nozzle side of the nozzle which carries out the regurgitation of the aforementioned 
constituent prepared in the head for the aforementioned ink jets being 30 degrees - 170 degrees, and the surface tension 
of the aforementioned constituent being 20 dynes - 70 dynes. 

[0014] (6) The constituent for organic EL elements characterized by being the constituent for organic EL elements 
used for the pattern formation by the ink-jet method containing the precursor of the conjugated-system macromolecule 
organic compound which mainly forms a luminous layer, and at least one sort of fluorochromes for changing the 
luminescence property of the aforementioned luminous layer, and for the viscosity of this constituent being lcp-20cp, 
and the surface tension of the aforementioned constituent being 20 dynes - 70 dynes. 

[0015] (7) The precursor of the conjugated-system macromolecule organic compound which mainly forms a luminous 
layer, It is the constituent for organic EL elements used for the pattern formation by the ink-jet method containing at 
least one sort of fluorochromes for changing the luminescence property of the aforementioned luminous layer. The 
contact angle of the aforementioned constituent to the material which constitutes the nozzle side of the nozzle which 
carries out the regurgitation of the aforementioned constituent prepared in the head for the aforementioned ink jets is 
30 degrees - 170 degrees. And the constituent for organic EL elements characterized by for the viscosity of this 
constituent being 1 cp-20cp, and the surface tension of the aforementioned constituent being 20 dynes - 70 dynes. 
[0016] (8) The aforementioned luminescence property is a constituent for organic EL elements the above (1) which is 
optical-absorption maximum-wave length, or given in either of (7). 

[0017] (9) The aforementioned precursor is a constituent for organic EL elements the above (1) which is the precursor 
of a poly para-phenylene vinylene or its derivative, or given in either of (8). 

[0018] (10) The aforementioned fluorochrome is a constituent for organic EL elements the above (1) which is a 
rhodamine or a rhodamine derivative, or given in either of (9). 

[0019] (11) The aforementioned fluorochrome is a constituent for organic EL elements the above (1) which is a 
JISUCHIRI ruby phenyl and its derivative, or given in (9). 

[0020] (12) The aforementioned fluorochrome is a constituent for organic EL elements the above (1) which is a 
coumarin or a coumarin derivative, or given in (9). 

[0021] (1 3) The aforementioned fluorochrome is a constituent for organic EL elements the above (1) which is a 
tetrapod phenyl butadiene (TPB) or a tetrapod phenyl butadiene derivative, or given in either of (9). 
[0022] (14) The aforementioned fluorochrome is a constituent for organic EL elements the above (1) which is a 
Quinacridone or a Quinacridone derivative, or given in either of (9). 

[0023] (15) The above (1) which exists after the aforementioned precursor and the aforementioned fluorochrome have 
been dissolved or distributed by the polar solvent, or the constituent for organic EL elements given in either of (14). 
[0024] (16) The addition of the aforementioned fluorochrome is a constituent for organic EL elements the above (1) 
which is 0.5 - 10wt%, or given in either of (15) to a part for the precursor solid of the aforementioned conjugated- 
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system macromolecule organic compound. 

[0025] (17) The above (1) by which the wetting agent is contained in the aforementioned constituent, or the constituent 
for organic EL elements given in either of (16). 

[0026] (1 8) The manufacture method of the organic EL element characterized by having the process which the 
aforementioned constituent is made to blow off from a head to the above (1) or either of (17) with an ink-jet method, 
and forms a pattern in it using the constituent for organic EL elements of composition of a publication, and the process 
which is made to macromolecule-ize the aforementioned precursor in the aforementioned constituent by heat- 
treatment, and forms a luminous layer. 
[0027] 

[Embodiments of the Invention] Hereafter, the constituent for organic EL elements of this invention is explained in 
detail. 

[0028] The constituent for organic EL elements of this invention is a constituent for organic EL elements used for the 
pattern formation by the ink-jet method containing the precursor of the conjugated-system macromolecule organic 
compound which mainly forms a luminous layer, and at least one sort of fluorochromes for changing the luminescence 
property of the aforementioned luminous layer. 

[0029] By carrying out heat hardening, what can generate a conjugated-system macromolecule organic EL layer is 
said, for example, in the case of the sulfonium salt of a precursor, a sulfonium machine ****s by being heat-treated, 
and the precursor of a conjugated-system macromolecule organic compound serves as a conjugated-system 
macromolecule organic compound, after being fabricated by the thin film as a constituent for organic EL elements with 
a fluorochrome etc., for example, as shown in a chemical formula (I). 
[0030] 



[0031] This conjugated-system macromolecule organic compound can have strong fluorescence in solid form, and can 
form a homogeneous solid-state super-thin film. And it is rich in organization potency and adhesion with an ITO 
electrode is also high. Furthermore, since the precursor of such a compound forms a firm conjugated-system poly 
membrane after hardening it, it can be adjusted to the viscosity of a request applicable to ink-jet patterning which 
mentions a precursor solution later before heat hardening, and can perform film formation of optimum conditions in 
simple and a short time. 

[0032] As such a precursor, the precursor of PPV (poly (Para-phenylenevinylene)) or its derivative is desirable, for 
example. Meltable to water or an organic solvent, since polymer-izing is possible for the precursor of PPV or its 
derivative, also optically, it can obtain a quality thin film. Furthermore, since PPV is also the conductive polymer 
which had strong fluorescence and the pi electron of a double bond has delocalized on a polymer chain, it can obtain a 
highly efficient organic EL element. 

F O033] As [ show / as a precursor of such PPV or a PPV derivative / in a chemical formula (II) ] A PPV (poly (Para- 
phenylenevinylene)) precursor, a MO-PPV (poly (2, 5-dimethoxy -1, 4-phenylenevinylene)) precursor, A CN-PPV 
(poly (2, 5-screw hexyloxy-1, 4-phenylene - (1-cyano vinylene))) precursor, a MEH-PPV (poly [2-methoxy-5-(2'- 
ethylhexyloxy)]-Para-phenylenevinylene) precursor, etc. are mentioned. 
[0034] 
[Formula 2] 



(Formula 1] 
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[0035] The precursor of PPV or a PPV derivative is meltable in water, as mentioned above, is macromolecule-ized by 
heating after membrane formation, and forms a PPV layer. 

[0036] 0.01 - 10.0wt% of the content of the precursor represented by the aforementioned PPV precursor is desirable to 
the whole constituent, and is still more desirable. [ 0.1 - 5.0wt% of] If many [ if there are too few additions of a 
precursor, they are inadequate for forming a conjugated-system poly membrane, and / too ], the viscosity of a 
constituent may become high, and it may not be suitable for patterning with a high precision by the ink-jet method. 
[0037]Jnirthermore, the constituent for organic EL elements of this invention contains at least one sort of 
fluorochromes. It is effective also as a means for being able to change the luminescence property of a luminous layer, 
for example, changing the improvement in the luminous efficiency of a luminous layer, or optical-absorption 
maximum-wave length (luminescent color) by this. 

[0038] That is, a fluorochrome is not only as a luminous layer material, and can be used as a coloring matter material 
which bears the luminescence function itself. For example, most energy of the exciton generated by the carrier reunion 
on a conjugated-system macromolecule organic compound molecule is movable on a fluorochrome molecule. In this 
case, since fluorescence quantum efficiency happens only from a high fluorochrome molecule, the current quantum 
efficiency of an EL element also increases luminescence. Therefore, since the emission spectrum of a luminous layer 
also becomes the thing of a fluorescence molecule simultaneously by adding a fluorochrome into the constituent for EL 
elements, it becomes effective also as a means for changing the luminescent color. 

[0039] In addition, current quantum efficiency here is a scale for considering luminescent ability based on a 
luminescence function, and the following formula defines. 

[0040] etaE = red, blue, and the green three primary colors can be made to emit light, and conversion of the energy / 
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input electrical energy of the photon emitted, and the optical-absorption maximum-wave length by the dope of a 
fluorochrome enables it to, acquire a full color display object as a result. 

[0041] By furthermore doping a fluorochrome, the luminous efficiency of an EL element can be raised sharply. 
[0042] It is desirable that they are the rhodamine which has a red coloring light, or a rhodamine derivative as a 
fluorochrome. Since it is low-molecular, it is meltable in solution, and these fluorochromes have PPV and good 
compatibility and formation of the uniform and stabilized luminous layer is easy for them. 

[0043] As such a fluorochrome, Rhodamine B, the Rhodamine B base, rhodamine 6G, rhodamine 101 perchlorate, etc. 
are mentioned, and two or more sorts of these may be mixed. 

[0044] Moreover, it is desirable that they are the Quinacridone which has a green coloring light as a fluorochrome, and 
its derivative. Like the above-mentioned red fluorochrome, since these fluorochromes are low-molecular, PPV and 
compatibility are good meltable and formation of a luminous layer is easy for them in solution. 
[0045] Furthermore, it is desirable that they are the JISUCHIRI ruby phenyl which has a blue coloring light as a 
fluorochrome, and its derivative. Like the above-mentioned red fluorochrome, since these fluorochromes are low- 
molecular, PPV and compatibility are good meltable and formation of a luminous layer is easy for them to water and 
an alcoholic mixed solution. 

F0046] Moreover, as other fluorochromes which have a blue coloring light, it is desirable that they are a coumarin and 
us derivative. Like the above-mentioned red fluorochrome, since these fluorochromes are low-molecular, PPV and 
compatibility are good meltable and formation of a luminous layer is easy for them in solution. 

[0047] As such a fluorochrome, a coumarin, a coumarin -1, a coumarin -6, a coumarin -7, a coumarin 120, a coumarin 
138, a coumarin 152, a coumarin 153, a coumarin 31 1, a coumarin 314, a coumarin 334, a coumarin 337, and coumarin 
343 grade are mentioned, for example. 

[0048] As a fluorochrome which has still more nearly another blue coloring light, it is desirable that they are a tetrapod 
phenyl butadiene (TPB) or a TPB derivative. Like the above-mentioned red fluorochrome etc., since these 
fluorochromes are low-molecular, PPV and compatibility are good meltable and formation of a luminous layer is easy 
for them in solution. 

[0049] One sort or two sorts or more can be mixed and used for the above fluorochromes. 

[0050] these fluorochromes - a part for the precursor solid of the aforementioned conjugated-system macromolecule 
organic compound - receiving - 0.5 - 10wt% - being added - desirable - 1.0 - 5.0wt% - being added is more 
desirable If there are too many additions of a fluorochrome, maintenance of the weatherability of a luminous layer and 
endurance will become difficult, and on the other hand, if there are too few additions, the effect by adding a 
fluorochrome which was mentioned above will not fully be acquired. 

[0051] Moreover, as for the above-mentioned precursor and a fluorochrome, dissolving or distributing to the polar 
solvent is desirable. A polar solvent can be contributed to maintaining the contact angle of the ink in a nozzle mouth 
highly, and can prevent the flight knee of ink by this while solid [ the amount of / in organic EL constituent in the 
nozzle mouth for ink jets ] adheres the above-mentioned precursor, a fluorochrome, etc. easily the dissolution or since 
it can be made to distribute uniformly, or it prevents starting clogging. 

[0052] An organic solvent or inorganic solvents, such as water, such as water, a methanol, and ethanol, and alcohol 
with compatibility, N.N-dimethylformamide (DMF), N-methyl pyrrolidone (NMP), dimethyl imidazoline (DMI), 
dimethyl sulfoxide (DMSO), are mentioned, and two or more sorts of these solvents may be suitably mixed with such a 
polar solvent. 

[0053] Furthermore, it is desirable that the wetting agent is contained in the aforementioned constituent. Thereby, a 
constituent can prevent effectively drying and solidifying with an ink-jet nozzle mouth. As this wetting agent, 
polyhydric alcohol, such as a glycerol and a diethylene glycol, is mentioned, for example, and two or more sorts of 
these may be mixed. 

[0054] As an addition of a wetting agent, about 5-20wt% is desirable to the amount of the whole constituent. 
[0055] In addition, other additives and coat stabilizing material may be added, for example, a stabilizer, a viscosity 
controlling agent, an antioxidant, pH regulator, antiseptics, a resin emulsion, a leveling agent, etc. can be used. 
[0056] The constituent for organic EL elements containing an above-mentioned precursor and an above-mentioned 
fluorochrome is used for pattern formation by the ink-jet method. 

[0057] Here, the manufacture method of the EL element by ink-jet printing makes a solvent dissolve or distribute the 
aforementioned constituent, is made to breathe out from a head as regurgitation liquid, and means forming the pixel of 
at least 1 color among red, the three primary colors which are green and blue, or its neutral colors. 
[0058] According to this ink-jet printing method, detailed patterning can be performed simple in a short time. 
Moreover, since adjustment of thickness becomes easy by the change in discharge quantity, coloring ability, such as a 
membranous character, and coloring balance, brightness, is freely [ easily and ] controllable by it. 
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[0059] Such a constituent has the following properties. 

[0060] As for a constituent, it is desirable that the contact angle to the material which constitutes the nozzle side 251 of 
the nozzle which carries out the regurgitation of the aforementioned constituent prepared in the head for ink jets is 30 
degrees - 170 degrees, and it is 35 degrees - 65 degrees. When a constituent has the contact angle of this range, the 
flight deflection of a constituent can be suppressed and precise patterning becomes possible. 

[0061] namely, the time of carrying out the regurgitation of the constituent, since the wettability to the component of 
the nozzle side of a constituent increases when this contact angle is less than 30 degrees — a constituent ~ a nozzle — it 
may adhere to the circumference of a hole asymmetrically in this case, a nozzle — in order that attraction may work 
between the affixes made into the constituent adhering to the hole, and how to breathe out, the so-called flight 
deflection which will be breathed out by the uneven force and cannot reach a target position produces a constituent, 
and flight deflection frequency also becomes high moreover — if it exceeds 170 degrees — a constituent and a nozzle — 
an interaction with a hole serves as the minimum, and since the configuration of the meniscus in the nose of cam of a 
nozzle is not stabilized, control of the discharge quantity of a constituent and regurgitation timing becomes difficult 
[0062] Flight deflection means that the position which the dot reached produces a gap of 50 micrometers or more to a 
target position here, when a constituent is made to breathe out from the aforementioned nozzle. Moreover, when the 
continuation regurgitation of the flight deflection frequency is carried out on the frequency of 7200Hz, it means time 
until the above-mentioned flight deflection arises, flight deflection — mainly — a nozzle — it generates by the case 
where the wettability of a hole is uneven, clogging by adhesion of the solid component of a constituent, etc., and can 
cancel by cleaning a head Such frequent head cleaning is needed and it can be said that it is the constituent to which the 
manufacture efficiency of the EL element by the ink-jet method is reduced that this flight deflection frequency is high. 
On practical use level, flight deflection frequency needs to be 1000 seconds or more. 

[0063] By preventing such flight deflection, high definition patterning is also possible and, moreover, can be 
performed with a sufficient precision. 

[0064] Moreover, the viscosity of the aforementioned constituent is lcp-20cp, and it is desirable that it is 2cp-4cp. 
When the viscosity of a constituent is less than 1 cp, the content in the aforementioned precursor and the material of a 
fluorochrome becomes [ too little ], and it becomes impossible to demonstrate coloring ability with the formed 
sufficient coloring layer, the case where 20cp is exceeded on the other hand — a nozzle — a constituent cannot be made 
to breathe out smoothly from a hole, but patterning becomes difficult unless the specification of equipment, such as 
enlarging a nozzle aperture, is changed case [ furthermore, ] viscosity is large — a part for solid [ in a constituent ] — 
depositing — easy a nozzle — the generating frequency of clogging of a hole becomes high 

[0065] Moreover, surface tension is 20 dynes - 70 dynes, and the aforementioned constituent has 25 dynes - desirable 
40 dynes. By making it the surface tension of this range, like the case of the contact angle mentioned above, flight 
deflection can be suppressed and flight deflection frequency can be stopped low. Since wettability [ as opposed to / that 
surface tension is less than 20 dynes / the component of the nozzle side of a constituent ] increases, flight deflection 
arises like the case where it is the above-mentioned contact angle, and flight deflection frequency becomes high. 
Moreover, since the meniscus configuration in the nose of cam of a nozzle will not be stabilized if it exceeds 70 dynes, 
control of the discharge quantity of a constituent and **** timing becomes difficult. 

[0066] Moreover, although the constituent for organic EL elements of this invention satisfies [ surface tension / the 
contact angle viscosity, and surface tension / which were mentioned above ] the numerical range about at least one, 
they may be what satisfies conditions about the property of two or more arbitrary combination, and a thing further 
satisfied about all properties. By this, it can consider as the constituent which was suitable with the ink-jet method. 
[0067] the manufacture method of the organic EL element of this invention — the above-mentioned constituent for EL 
elements — the nozzle of the head for ink jets — it is characterized by having the process which is made to blow off 
from a hole and forms a pattern, and the process which is made to macromolecule-ize the aforementioned precursor in 
the aforementioned constituent by heat-treatment, and forms a luminous layer In order to use the precursor constituent 
of the conjugated-system macromolecule organic compound before making it macromolecule-ize as a material 
according to this, the aforementioned contact angle of constituent material, viscosity, and the flexibility of surface 
tension are large, therefore since the regurgitation of the arbitrary amounts can be carried out for a constituent solution 
to arbitrary positions, precise patterning becomes possible and the shape of a luminescence property or membraneous 
property of a luminous layer can be controlled easily. 

[0068] The structure of the head for ink jets used in the manufacture method of the organic EL element of this 
invention is shown in d rawi ng 2 and draw ing 3 . 

[0069] The head 10 for ink jets concerned is equipped with the nozzle plate 1 1 and diaphragm 13 made from stainless 
steel, and both are joined through the batch member (reservoir plate) 1 5. 

[0070] between a nozzle plate 1 1 and diaphragms 13 — a batch — two or more space 19 and ****** 21 are formed of 
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the member 1 5 Each space 19 and the interior of ****** 21 are filled with the constituent of this invention, and each 
space 19 and ****** 21 are opening them for free passage through a feed hopper 23. 

[0071] furthermore, the nozzle for injecting a constituent from space 19 in the shape of jet to a nozzle plate 1 1 - the 
hole 25 is formed On the other hand, the hole 27 for supplying a constituent to******21is formed in the diaphragm 
13. 

[0072] Moreover, on the field which counters the space 19 of a diaphragm 13, and the field of an opposite side, it is 
made to correspond to the position of the aforementioned space 19, and the piezoelectric device 29 is joined. 
[0073] This piezoelectric device 29 is located between one pair of electrodes 31, and if it energizes, it will bend so that 
a piezoelectric device 29 may project outside, and the diaphragm 13 which the piezoelectric device 29 has joined 
simultaneously will also be united, and it will bend outside. The capacity of space 19 increases by this. Therefore, the 
constituent equivalent to a part for the capacity which increased in space 19 flows through a feed hopper 23 from 
****** 21. 

[0074] Next, if the energization to a piezoelectric device 29 is canceled, both this piezoelectric device 29 and the 
diaphragm 13 will return to the original configuration, since space 19 also returns to the original capacity by this - the 
pressure of the constituent of the space 19 interior - going up -- a nozzle ~ a constituent spouts towards a substrate 
from a hole 25 

[0075] in addition, a nozzle - the periphery of a hole 25 - the flight deflection of a constituent, and a hole in order 
to prevent plugging, the hydrophobic layer 26 is formed 

[0076] That is, the hydrophobic layer 26 which consists of a nickel-tetrafluoroethylene eutectoid deposit as shown in 
drawing 3 is formed. 

[0077] Using such a head, by carrying out the regurgitation of red and blue, and the constituent corresponding to the 
green three primary colors by the predetermined pattern, an organic luminous layer can be prepared, respectively and a 
pixel can be formed. 

[0078] According to such an ink-jet method, the arbitrary amounts of constituents, the number of times of injection of a 

constituent, and a formation pattern can be adjusted easily and simple, and it enables this to control the shape of 

membraneous property, such as the luminescence property of a luminous layer, and thickness. 

[0079] Moreover, the EL element which does not have problems, such as generating of the dark spot which poses a 

problem in a vacuum deposition method, in the thin film formed by this, either, and was excellent can be obtained. 

[0080] 

Example] Hereafter, the concrete example of this invention is explained. 

[0081] 1. It breathed out from the nozzle for ink jets by the method that the constituent for organic EL elements of the 
composition shown in the formation (example 1) table 1 of the pattern of an organic EL element is shown in drawing 
1 , and the pattern was formed. 
[0082] 
[Table 1] 



warn 


« #* £ 


&*ft(vtX) 


mm 




25 


mm 




5 




1 0 




DMF (N.H-SM^JUiM'ATSlO 


60 






0. 0075 
2wt%) 



[0083] As shown in drawin g 1 , the pattern of 100-micrometer pitch and 0.1 -micrometer ** is formed for the ITO 
transparent pixel electrodes 101, 102, and 103 by photo lithography on a glass substrate 104. 
[0084] Next, ITO transparent pixel inter-electrode is buried and the resin black resist 105 which served both as the 
optical filter layer and the wall for ink lappet prevention is formed by photo lithography. The black resist carried out to 
2.0 micrometers in width of face of 20 micrometers, and thickness. 
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[0085] Furthermore, the above-mentioned constituent was breathed out from the head 1 10 of the equipment 109 for an 
ink-jet print. 

[0086] (Example 2) The constituent was breathed out from the head 1 10 of the equipment 109 for an ink-jet print like 
the above-mentioned example 1 except having added the JISUCHIRI ruby phenyl as a blue fluorochrome instead of 
Rhodamine B. 
[0087] 
[Table 2] 
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[0088] (Example 3) The constituent was breathed out from the head 1 10 of the equipment 109 for an ink-jet print like 
the above-mentioned example 1 except having added the Quinacridone as a green fluorochrome instead of Rhodamine 
B. 

[0089] 

[Table 3] 
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[0090] (Example 4) The coumarin 6 was added as a blue fluorochrome instead of Rhodamine B, and the constituent 
was breathed out from the head 1 10 of the equipment 109 for an ink-jet print like the above-mentioned example 1 
except having made the wetting agent into glycerol 3wt% and diethylene-glycol 12wt%. 
[0091] 
[Table 4] 
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[0092] (Example 5) The constituent was breathed out from the head 1 10 of the equipment 109 for an ink-jet print like 
'he above-mentioned example 1 except having added TPB (tetrapod phenyl butadiene) as a blue fluorochrome instead 
oi RhodamineB. 
[0093] 
[Table 5] 
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[0094] (Example 6) the CN-PPV precursor which has red coloring light instead of a PPV precursor - using it - 

moreover, a red fluorochrome — not adding - as a green fluorochrome - a Quinacridone 0.0075wt(s)% — the 

constituent was breathed out from the head 110 of the equipment 109 for an ink-jet print like the above-mentioned 

example 1 except having added 

[0095] 

[Table 6] 
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[0096] (Example 1 of comparison) it is shown in Table 7 — as — PPV precursor solution instead of [ of 50wt(s)% and 
Rhodamine B ] — as a green fluorochrome — a Quinacridone adding — as a wetting agent — DMF of glycerol 20wt% 
and diethylene-glycol 20wt% and a polar solvent — 10wt(s)% - the constituent was breathed out from the head 1 10 of 
the equipment 109 for an ink-jet print like the above-mentioned example 1 using the constituent to contain 
[0097] 
[Table 7] 
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[0098] (Example 2 of comparison) it is shown in Table 8 — as — instead of [ of Rhodamine B ] — as a blue 

fluorochrome — a coumarin 6 — adding — as a polar solvent — DMF — 75wt(s)% — it contained and the constituent was 

breathed out from the head 1 10 of the equipment 109 for an ink-jet print like the above-mentioned example 1 using the 

constituent which does not contain a wetting agent 

[0099] 

[Table 8] 
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[0100] (Example 3 of comparison) it is shown in Table 9 — as — PPV precursor solution — as 50wt(s)% and a wetting 
agent — DMF of glycerol 10wt% and diethylene-glycol 10wt% and a polar solvent — 30wt(s)% — the constituent was 
breathed out from the head 1 10 of the equipment 109 for an ink-jet print like the above-mentioned example 1 using the 
constituent to contain 
[0101] 
[Table 9] 
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[0102] 2. The contact angle, viscosity, and surface tension of each constituent of the evaluation above-mentioned 
examples 1-6 of the physical property of a constituent and a regurgitation property and the examples 1-4 of comparison 
were measured. 

[0103] moreover, these constituents - the nozzle of the printer for ink jets (Epson MJ-500C, 

component:tetrafluoroethylene-nickel eutectoid plating hydrophobic layer of a nozzle side) - it breathed out from the 
hole and patterning was performed 

[0104] the time of carrying out the regurgitation of the constituent - the flight deflection frequency of a constituent, 
and a nozzle — the clogging frequency of a hole was investigated 

[0105] A. Contact angle JIS According to the measuring method of the contact angle of K321 1, the contact angle of the 
aforementioned constituent to the component of the aforementioned nozzle side was measured. 
[0106] B. The viscosity of each above-mentioned constituent in the viscosity temperature of 20 degrees C was 
measured using E type viscometer. 

[0107] C. About the surface tension gamma of surface tension each constituent, measurement by the dropping test was 
performed as follows. 

[01 08] If a cross section trickles a liquid calmly from the mouth of an even circular pipe, a drop will fall, when the 
weight comes to overcome surface tension. The force which pulls m, then a drop for one drop of mass downward is 
mg, and the force of pulling up this upwards is 2pirgamma (r is the radius of the outside of a canal orifice). From this 
relation, m was measured and it asked for the surface tension gamma of a constituent. 

[0109] D. The time taken for the aforementioned flight deflection when carrying out the continuation regurgitation 
(frequency of 7200Hz) of the flight deflection frequency constituent to arise was measured. 

[01 10] E. a nozzle - a part for solid [ of the constituent which carried out the continuation regurgitation (frequency of 
7200Hz) of the clogging frequency constituent of a hole, and deposited ] etc. - a nozzle - the hole carried out clogging 
and the time taken to result in the state where it became regurgitation impotentia was measured 
[0111] These results are shown in Table 1 0. 
011 2] 
[Table 10] 
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[01 13] it is shown in Table 10 — as - each constituent of examples 1-6 - each ~ flight deflection frequency and a 
nozzle ~ the clogging frequency of a hole was low and was what fully reaches practical use level 
[0114] the case where it goes into the numerical range as which all the contact angles of a constituent, the viscosity, 
and surface tension are especially specified by this invention - flight deflection frequency and a nozzle — the clogging 
frequency of a hole was low and it excelled extremely 

[0115] on the other hand, the constituent of the example 1 of comparison — a nozzle -- a hole — when it was easy to 
adhere to the circumference and a constituent was made to breathe out, flight deflection frequency and the clogging 
frequency of a nozzle were high, and lacking in practicality The constituent of the example 2 of comparison was that to 
which flight deflection frequency is not suitable for minute high patterning, moreover, the constituent of the example 3 
of comparison — immediately - a nozzle - the hole was able to carry out blinding and a constituent was not able to be 
made to breathe out 

[01 16] 3. Formation of an organic EL element, next 150 degrees C of layers which consist of each constituent of 
examples 1-6 were heat-treated under nitrogen-gas-atmosphere mind for 4 hours, and each luminous layers 106 (red), 
107 (green), or 108 (blue) which color red, green, and blue were formed by making the precursor in a constituent 
macromolecule-ize. 

[01 17] Next, the 0. 1 -micrometer electronic transporting bed 1 1 1 was formed by carrying out vacuum deposition of the 
aluminum quinolinol complex which has not been doped. By making the electron injection from cathode easy, and 
keeping away a part for a light-emitting part from cathode, this electronic transporting bed 111 prevents electrode 
quenching, and contributes to forming the good contact to cathode. 

[01 1 8] Finally, the AlLi reflector 112 with a thickness of 0.8 micrometers was formed by the vacuum deposition as a 
counterelectrode, and the organic EL element was created: 

[01 19] 4. The following method estimated the luminescence property and film property of a luminous layer which 
were produced from the constituent of the examples 1 -6 of the evaluation above-mentioned of the luminescence 
property of a luminous layer, and a film property. 

[0120] F. Impress luminescence starting potential predetermined voltage to an element, and it is 1 cd/m2. Applied 
voltage when observing luminescence brightness was made into luminescence starting potential [Vth]. 
[0121] G. The initial brightness after luminescence life stabilizing treatment is made into 100%, and impress fixed 
current with a standard-wave form, light is made to emit continuously, and change of brightness is measured, and let 
time until it falls to 50% to initial brightness be a luminescence life. 

[0122] In addition, drive conditions are current density:20 mA/cm2 room temperature:40 degree C and humidity:23%. 
[0123] H. Observe the brightness when making luminescence brightness current density into 20 mA/cm2. 
[0124] I. The absorption-maximum wavelength of absorption-maximum wavelength each luminous layer was 
measured. 

[0125] J. After heating a membrane formation stability luminous layer for 60 minutes at 200 degrees C, generating 
situations, such as a crack of a luminous layer and deformation, were observed under the microscope. 
[0126] These results are shown in Table 11. 



[0127] 
[Table 11] 
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[0128] Each the shape of the luminescence property of a luminous layer and membraneous property formed using the 
constituent of examples 1-6 were excellent so that it might understand also from Table 11. That is, there is no 
generating of a dark spot and high brightness and the long lasting luminous layer were obtained. 
[0129] As mentioned above, although the manufacture method of the constituent for organic EL elements of this 
invention and an organic EL element was explained according to each example of illustration, this invention is not 
limited to these and may have the process which prepares arbitrary functional interlayers between each class. 
Moreover, the fluorochrome added in order to change a luminescence property will not be restricted to a polar solvent 
at these, the dissolution or if it may distribute uniformly. 

[0130] Furthermore, the material which constitutes the nozzle side of the printer for ink jets is not restricted to the thing 

of an example, either. 

[0131] 

i Ef fect of the Invention] As stated above, according to the constituent for organic EL elements of this invention, the 
rational design of EL light emitting device is attained by broad selection of luminescent material. That is, with the 
combination of a conjugate macromolecule system organic compound and a fluorochrome, since various display light 
can be obtained, a foil color display is attained. Therefore, high brightness and long lasting and various EL-element 
designs can be developed. 

[0132] moreover, the aforementioned constituent of this invention -- a luminous layer formation sake - an ink-jet 
method - being applicable - that time ~ the flight deflection of a constituent, and a nozzle - patterning with a high 
precision can be performed simple in a short time, without producing clogging of a hole etc. And a film design and 
optimization of a luminescence property can be performed easily, and while adjustment of coloring efficiency is easy, 
the luminous layer excellent in endurance can be formed. 

[0133] Moreover, since it is a thing containing the precursor macromolecule-ized by carrying out heat hardening as a 
luminous layer material, a contact angle, viscosity, or the flexibility of the conditioning of surface tension is large, and 
it can prepare easily on the conditions for which it was suitable as regurgitation liquid for ink jets. 
[0134] Furthermore, according to the manufacturing method of the constituent for organic EL elements of this 
invention, since it can adjust, the luminescence property of a luminous layer can be controlled easily and the size and 
the pattern of a light emitting device can also set up conditions, such as thickness and the number of dots, arbitrarily. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
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[Drawing 3] 
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